Despite the many accomplishments of public health, a greater attention to evidence-based approaches is warranted. This article reviews the concepts of evidence-based public health (EBPH), on which formal discourse originated about a decade ago. Key components of EBPH include making decisions on the basis of the best available scientific evidence, using data and information systems systematically, applying program-planning frameworks, engaging the community in decision making, conducting sound evaluation, and disseminating what is learned. Three types of evidence have been presented on the causes of diseases and the magnitude of risk factors, the relative impact of specific interventions, and how and under which contextual conditions interventions were implemented. Analytic tools (e.g., systematic reviews, economic evaluation) can be useful in accelerating the uptake of EBPH. Challenges and opportunities (e.g., political issues, training needs) for disseminating EBPH are reviewed. The concepts of EBPH outlined in this article hold promise to better bridge evidence and practice.
INTRODUCTION
Public health research and practice are credited with many notable achievements, including much of the 30-year gain in life expectancy in the United States over the twentieth century (124) . A large part of this increase can be attributed to provision of safe water and food, sewage treatment and disposal, tobacco use prevention and cessation, injury prevention, control of infectious diseases through immunization and other means, and other population-based interventions (34) .
Despite these successes, many additional opportunities to improve the public's health remain. To achieve state and national objectives for improved population health, more widespread adoption of evidence-based strategies has been recommended (19, 57, 64, 109, 119) . Increased focus on evidence-based public health (EBPH) has numerous direct and indirect benefits, including access to more and higher-quality information on what works, a higher likelihood of successful programs and policies being implemented, greater workforce productivity, and more efficient use of public and private resources (19, 77, 95) .
Ideally, public health practitioners should always incorporate scientific evidence in selecting and implementing programs, developing policies, and evaluating progress (23, 107) . Society pays a high opportunity cost when interventions that yield the highest health return on an investment are not implemented (55) . In practice, intervention decisions are often based on perceived short-term opportunities, lacking systematic planning and review of the best evidence regarding effective approaches. These concerns were noted two decades ago when the Institute of Medicine determined that decision making in public health is often driven by "crises, hot issues, and concerns of organized interest groups" (p. 4) (82) . Barriers to implementing EBPH include the political environment and deficits in relevant and timely research, information systems, resources, leadership, and the required competencies (4, 7, 23, 78) .
It is difficult to estimate how widely evidence-based approaches are being applied. In a survey of 107 U.S. public health practitioners, an estimated 58% of programs in their agencies were deemed evidence-based (i.e., using the most current evidence from peerreviewed research) (51) . This finding in public health settings appears to mirror the use of evidence-based approaches in clinical care. A random study of adults living in selected metropolitan areas within the United States found that 55% of overall medical care was based on what is recommended in the medical literature (108) . Thacker and colleagues (159) found that the preventable fraction (i.e., how much of a reduction in the health burden is estimated to occur if an intervention is carried out) was known for only 4.4% of 702 population-based interventions. Similarly, costeffectiveness data are reported for a low proportion of public health interventions.
Several concepts are fundamental to achieving a more evidence-based approach to public health practice. First, we need scientific information on the programs and policies that are most likely to be effective in promoting health (i.e., undertake evaluation research to generate sound evidence) (14, 19, 45, 77 ). An array of effective interventions is now available from numerous sources including the Guide to Community Preventive Services (16, 171) , the Guide to Clinical Preventive Services (2) , Cancer Control PLANET (29) , and the National Registry of Evidence-Based Programs and Practices (142) . Second, to translate science to practice, we need to marry information on evidence-based interventions from the peer-reviewed literature with the realities of a specific real-world environment (19, 69, 96) . To do so, we need to better define processes that lead to evidence-based decision making. Finally, wide-scale dissemination of interventions of proven effectiveness must occur more consistently at state and local levels (91) . This article focuses particularly on state and local public health departments because of their responsibilities to assess public health problems, develop appropriate programs or policies, and assure that programs and policies are effectively implemented in states and local communities (81, 82) .
We review EBPH in four major sections that describe (a) relevant background issues, including concepts underlying EBPH and definitions of evidence; (b) key analytic tools to enhance the adoption of evidence-based decision making; (c) challenges and opportunities for implementation in public health practice; and (d ) future issues.
EVOLUTION OF THE TENETS OF EVIDENCE-BASED PUBLIC HEALTH
Formal discourse on the nature and scope of EBPH originated about a decade ago. Several authors have attempted to define EBPH. In 1997, Jenicek defined EBPH as the "conscientious, explicit, and judicious use of current best evidence in making decisions about the care of communities and populations in the domain of health protection, disease prevention, health maintenance and improvement (health promotion)" (84) . In 1999, scholars and practitioners in Australia (64) and the United States (23) elaborated further on the concept of EBPH. Glasziou and colleagues posed a series of questions to enhance uptake of EBPH (e.g., "Does this intervention help alleviate this problem?") and identified 14 sources of high-quality evidence (64). Brownson and colleagues described a six-stage process by which practitioners can take a more evidence-based approach to decision making (19, 23) . Kohatsu and colleagues broadened earlier definitions of EBPH to include the perspectives of community members, fostering a more population-centered approach (96) . In 2004, Rychetnik and colleagues summarized many key concepts in a glossary for EBPH (141) . There appears to be a consensus among investigators and public health leaders that a combination of scientific evidence and values, resources, and context should enter into decision making (Figure 1) (19, 119, 141, 151, 152) .
In summarizing these various attributes of EBPH, key characteristics include Making decisions using the best available peer-reviewed evidence (both quantitative and qualitative research), Using data and information systems systematically, Applying program-planning frameworks (that often have a foundation in behavioral science theory), Engaging the community in assessment and decision making, Conducting sound evaluation, and Disseminating what is learned to key stakeholders and decision makers.
Accomplishing these activities in EBPH is likely to require a synthesis of scientific skills, enhanced communication, common sense, and political acumen.
Defining Evidence
At the most basic level, evidence involves "the available body of facts or information indicating whether a belief or proposition is true or valid" (85) . The idea of evidence often derives from legal settings in Western societies. In law, evidence comes in the form of stories, witness accounts, police testimony, expert opinions, and forensic science (112) . For a public health professional, evidence is some form of data-including epidemiologic (quantitative) data, results of program or policy evaluations, and qualitative data-for uses in making judgments or decisions (Figure 2) . Public health evidence is usually the result of a complex cycle of observation, theory, and experiment (114, 138) . However, the value of evidence is in the eye of the beholder (e.g., usefulness of evidence may vary by stakeholder type) (92) . Medical evidence includes not only research but characteristics of the patient, a patient's readiness to undergo a therapy, and society's values (122) . Policy makers seek out distributional consequences (i.e., who has to pay, how much, and who benefits) (154) (19, 23, 141) . Type 1 evidence defines the causes of diseases and the magnitude, severity, and preventability of risk factors and diseases. It suggests that "something should be done" about a particular disease or risk factor. Type 2 evidence describes the relative impact of specific interventions that do or do not improve health, adding "specifically, this should be done" (19) . There are different sources of Type 2 evidence ( Table 2) . These categories build on work from Canada, the United Kingdom, Australia, the Netherlands, and the United States on how to recast the strength of evidence, emphasizing the weight of evidence and a wider range of considerations beyond efficacy. We define four categories within a typology of scientific evidence for decision making: evidence-based, efficacious, promising, and emerging interventions. Adherence to a strict hierarchy of study designs may reinforce an inverse evidence law by which interventions most likely to influence whole populations (e.g., policy change) are least valued in an evidence matrix emphasizing randomized designs (125, 127) . Type 3 evidence (of which we have the least) shows how and under which contextual conditions interventions were implemented and how they were received, thus informing "how something should be done" (141) . Studies to date have tended to overemphasize internal validity (e.g., well-controlled efficacy trials) while giving sparse attention to external validity (e.g., the translation of science to the various circumstances of practice) (62, 71) .
Understanding the context for evidence. Type 3 evidence derives from the context of an intervention (141) . Although numerous authors have written about the role of context in informing evidence-based practice (32, 60, 77, 90, 92, 93, 140, 141) , there is little consensus on its definition. When moving from clinical interventions to population-level and policy interventions, context becomes more uncertain, variable, and complex (49) . One useful definition of context highlights information needed to adapt and implement an evidence-based intervention in a particular setting or population (141) . The context for Type 3 evidence specifies five overlapping domains (Table 3) . First, characteristics of the target population for an intervention are defined such as education level and health history (104 program will be influenced by its capacity (e.g., a trained workforce, agency leadership) (51, 77) . Fourth, social norms and culture are known to shape many health behaviors. Finally, larger political and economic forces affect context. For example, a high rate for a certain disease may influence a state's political will to address the issue in a meaningful and systematic way. Particularly for high-risk and understudied populations, there is a pressing need for evidence on contextual variables and ways of adapting programs and policies across settings and population subgroups. Contextual issues are being addressed more fully in the new realist review, which is a systematic review process that seeks to examine not only whether an intervention works but also how interventions work in realworld settings (134) .
Triangulating evidence. Triangulation involves the accumulation of evidence from a variety of sources to gain insight into a particular topic (164) and often combines quantitative and qualitative data (19) . It generally uses multiple methods of data collection and/or analysis to determine points of commonality or disagreement (47, 153) . Triangulation is often beneficial because of the complementary nature of information from different sources. Although quantitative data provide an excellent opportunity to determine how variables are related for large numbers of people, these data provide little understanding of why these relationships exist. Qualitative data, on the other hand, can help provide information to explain quantitative findings, or what has been called "illuminating meaning" (153) . One can find many examples of the use of triangulation of qualitative and quantitative data to evaluate health programs and policies including AIDS-prevention programs (50) , occupational health programs and policies (79) , and chronic disease prevention programs in community settings (66).
Audiences for EBPH
There are four overlapping user groups for EBPH (56) . The first includes public health practitioners with executive and managerial responsibilities who want to know the scope and quality of evidence for alternative strategies (e.g., programs, policies). In practice, however, public health practitioners frequently have a relatively narrow set of options. Funds from federal, state, or local sources are most often earmarked for a specific purpose (e.g., surveillance and treatment of sexually transmitted diseases, inspection of retail food establishments). Still, the public health practitioner has the opportunity, even the obligation, to carefully review the evidence for alternative ways to achieve the desired health goals. The next user group is policy makers at local, regional, state, national, and international levels. They are faced with macrolevel decisions on how to allocate the public resources of which they are stewards. This group has the additional responsibility of making policies on controversial public issues. The third group is composed of stakeholders who will be affected by any intervention. This includes the public, especially those who vote, as well as interest groups formed to support or oppose specific policies, such as the legality of abortion, whether the community water supply should be fluoridated, or whether adults must be issued handgun licenses if they pass background checks. The final user group is composed of researchers on population health issues, such as those who evaluate the impact of a specific policy or program. They both develop and use evidence to answer research questions.
Similarities and Differences between EBPH and Evidence-Based Medicine
The concept of evidence-based practice is well established in numerous disciplines including psychology (136) , social work (58), and nursing (115) . It is probably best established in medicine. The doctrine of evidence-based medicine (EBM) was formally introduced in 1992 (53) . Its origins can be traced back to the seminal work of Cochrane that noted many medical treatments lacked scientific effectiveness (41) . A basic tenet of EBM is to deempha- scientifically rigorous of epidemiologic studies. In contrast, public health interventions usually rely on cross-sectional studies, quasiexperimental designs, and time-series analyses. These studies sometimes lack a comparison group and require more caveats when interpreting the results. Over the past 50 years, there have been more than one million randomized controlled trials of medical treatments (157) . Many fewer studies have been performed on the effectiveness of public health interventions (19, 128) because they are difficult to design, and often results derive from natural experiments (e.g., a state adopting a new policy compared with other states). EBPH has borrowed the term intervention from clinical disciplines, insinuating specificity and discreteness. However, in public health, we seldom have a single "intervention," but rather a program that involves a blending of several interventions within a community. Large community-based trials can be more expensive to conduct than randomized experiments in a clinic. Populationbased studies generally require a longer time period between intervention and outcome. For example, a study on the effects of smoking cessation on lung cancer mortality would require decades of data collection and analysis. Contrast that with treatment of a medical condition (e.g., an antibiotic for symptoms of pneumonia), which is likely to produce effects in days or weeks, or even a surgical trial for cancer with endpoints of mortality within a few years.
The formal training of persons working in public health is much more variable than that in medicine or other clinical disciplines (161) . Unlike medicine, public health relies on a variety of disciplines, and there is not a single academic credential that certifies a public health practitioner, although efforts to establish credentials (via an exam) are now underway. Fewer than 50% of public health workers have any formal training in a public health discipline such as epidemiology or health education (166) . This higher level of heterogeneity means that multiple perspectives are involved in a more complicated decision-making process. It also suggests that effective public health practice places a premium on routine, on-the-job training.
ANALYTIC TOOLS AND APPROACHES TO ENHANCE THE UPTAKE OF EBPH
Several analytic tools and planning approaches can help practitioners answer questions such as the following:
What is the size of the public health problem? Are there effective interventions for addressing the problem? What information about the local context and this particular intervention is helpful in deciding its potential use in the situation at hand? Is a particular program or policy worth doing (i.e., is it better than alternatives?), and will it provide a satisfactory return on investment, measured in monetary terms or in health impacts?
Public Health Surveillance
Public health surveillance is a critical tool for those using EBPH. This process involves the ongoing systematic collection, analysis, and interpretation of specific health data, closely integrated with the timely dissemination of these data to those responsible for preventing and controlling disease or injury (158) . Public health surveillance systems should be able to collect and analyze data, disseminate data to public health programs, and regularly evaluate the effectiveness of the use of the disseminated data (160) . For example, documentation of the prevalence of elevated levels of lead (a known toxicant) in blood in the U.S. population was used as the justification for eliminating lead from paint and then gasoline and for documenting the effects of these actions (5) . In tobacco control, agreement on a common metric for tobacco use enabled comparisons across the states and an early recognition of the doubling and then tripling of the rates of decrease in smoking in California after passage of its Proposition 99 (163) , as well as a subsequent quadrupling of the rate of decline in Massachusetts compared with the other 48 states (11).
Systematic Reviews and Evidence-Based Guidelines
Systematic reviews are syntheses of comprehensive collections of information on a particular topic (see examples in Table 4 ). Reading a good review can be one of the most efficient ways to become familiar with state-of-the-art research and practice on many specific topics in public health (80, 117, 121) . The use of explicit, systematic methods (i.e., decision rules) in reviews limits bias and reduces chance effects, thus providing more reliable results upon which to make decisions (132) . One of the most useful sets of reviews for public health interventions is the Guide to Community Preventive Services (the Community Guide) (120, 171) , which provides an overview of current scientific literature through a well-defined, rigorous method in which available studies themselves are the units of analysis. The Community Guide seeks to answer the following: (a) Which interventions have been evaluated, and what have been their effects? (b) Which aspects of interventions can help Guide users select from among the set of interventions of proven effectiveness? And finally, (c) What might this intervention cost, and how do these costs compare with the likely health impacts?
Several authors have provided checklists for assessing the quality of a systematic review article (Table 5) (74, 88, 131) . A good systematic review should allow the practitioner to understand the local contextual conditions necessary for successful implementation (168) .
Economic Evaluation
Economic evaluation is an important component of evidence-based practice (65 The Cochrane Public Health Group (PHRG), formerly the Health Promotion and Public Health Field, aims to work with contributors to produce and publish Cochrane reviews of the effects of population-level public health interventions. The PHRG undertakes systematic reviews of the effects of public health interventions to improve health and other outcomes at the population level, not those targeted at individuals. Thus, it covers interventions seeking to address macroenvironmental and distal social environmental factors that influence health. In line with the underlying principles of public health, these reviews seek to have a significant focus on equity and aim to build the evidence to address the social determinants of health.
http://www.ph.cochrane.org/ Center for Reviews and Dissemination
The Center for Reviews and Dissemination (CRD) is part of the National Institute for Health Research and is a department of the University of York. CRD, which was established in 1994, is one of the largest groups in the world engaged exclusively in evidence synthesis in the health field. CRD undertakes systematic reviews evaluating the research evidence on health and public health questions of national and international importance.
http://www.york.ac.uk/inst/ crd/index.htm
Campbell Collaboration
The Campbell Collaboration, named after Donald Campbell, was founded on the principle that systematic reviews on the effects of interventions will inform and help improve policy and services. The Collaboration strives to make the best social science research available and accessible. Campbell reviews provide high-quality evidence of what works to meet the needs of service providers, policy makers, educators and their students, professional researchers, and the general public. Areas of interest include crime, justice, education, and social welfare.
http://www. campbellcollaboration.org/ What are the methods?
• Are decision rules for the systematic review explicit, transparent, and clearly described?
• Do the methods account for study design?
• Is study execution considered? Are the results valid?
• Were the results similar from study to study?
• How precise were the results?
• Do the pooled results allow me to examine subgroup differences?
• Did the review explicitly address a focused and answerable question?
• On the basis of the search process, is it likely that important, relevant studies were missed?
• Were the primary studies of high methodologic quality?
• Were assessments of studies reproducible?
• Can a causal association be inferred from the available data? How can I apply the results to population health and/or patient care?
• How can I best interpret the results to apply them to the populations that I serve in my public health agency or to the care of patients in my practice?
• Were all outcomes of clinical and public health importance considered?
• Are the benefits worth the costs and potential risks?
• Did the authors provide explicit consideration of external validity?
of alternative expenditures on public health programs and policies. In cost-benefit analysis, all the costs and consequences of the decision options are valued in monetary terms. More often, the economic investment associated with an intervention is compared with the health impacts, such as cases of disease prevented or years of life saved. This technique, cost-effectiveness analysis (CEA), can suggest the relative value of alternative interventions (i.e., health return on dollars invested) (65) . CEA has become an increasingly important tool for researchers, practitioners, and policy makers. However, relevant data to support this type of analysis are not always available, especially for possible public policies designed to improve health (26, 30).
Health Impact Assessment
Health impact assessment (HIA) is a relatively new method that seeks to estimate the probable impact of a policy or intervention in nonhealth sectors, such as agriculture, transportation, and economic development, on population health (76) . Some HIAs have focused on ensuring the involvement of relevant stakeholders in the de-HIA: health impact assessment velopment of a specific project. This latter approach, the basis of environmental impact assessment required by law for many large placebased projects, is similar to the nonregulatory approach that has been adopted for some HIAs. Overall, HIA, in both its forms, has been gaining acceptance as a tool because of mounting evidence that social and physical environments are important determinants of population health and health disparities. It is now being used to help assess the potential effects of many policies and programs on health status and outcomes (44, 89, 118 by the Los Angeles City living wage ordinance (43) . Estimates demonstrated that the health insurance provisions of the ordinance would have a much larger health benefit than the wage increases, thus providing valuable information for policy makers who may consider adopting living wage ordinances in other jurisdictions or modifying existing ordinances.
Participatory Approaches
Participatory approaches that actively involve community members in research and intervention projects (31, 70, 83) show promise in engaging communities in EBPH (96) . Practitioners, academicians, and community members collaboratively define issues of concern, develop strategies for intervention, and evaluate the outcomes. This approach relies on stakeholder input (72) , builds on existing resources, facilitates collaboration among all parties, and integrates knowledge and action that hopefully will lead to a fair distribution of the benefits of an intervention or project for all partners (83, 99) . Stakeholders, or key players, are individuals or agencies that have a vested interest in the issue at hand (150) . In the development of health policies, for example, policy makers are especially important stakeholders (144) . Stakeholders should include those who would potentially receive, use, and benefit from the program or policy being considered. In particular, three groups of stakeholders are relevant (36):
1. Those involved in program operations, such as sponsors, coalition partners, administrators, and staff; 2. Those served or affected by the program, including clients, family members, neighborhood organizations, and elected officials; and 3. Primary users of the evaluation-that is, people who are in a position to do or decide something regarding the program.
Participatory approaches may also present challenges in adhering to EBPH principles, especially in reaching agreement on which approaches are most appropriate for addressing a particular health problem (75) .
DISSEMINATION AND IMPLEMENTATION OF EBPH
Although the concept of EBPH is likely to resonate with most public health professionals, the dissemination and implementation (D&I) of effective intervention strategies remains a significant challenge (61, 67) . Drawing on experience in clinical practice, D&I of evidence-based clinical guidelines using passive methods (e.g., publication of consensus statements in professional journals, mass mailings) has been largely ineffective, resulting in only small changes in the uptake of a new practice (10), and single-source prevention messages are generally ineffective (100) .
Effective D&I of an evidence-based program often calls for time-efficient approaches, ongoing training, and placement of high organizational value on research-informed practice (48) . Furthermore, translation of research to practice among organizations, practitioner groups, or the general public is likely to occur in stages (139) , suggesting that the decision to adopt, accept, and utilize an innovation in EBPH is a process rather than a single act.
Active Ingredients
EBPH relies on the transferability of evidence about effective interventions to new community settings. Practitioners need to identify the most important components or "active ingredients" of an intervention. The active ingredients of an effective intervention are the essential elements that produce the desired results. The concept of active ingredients in clinical interventions is exemplified by mental health interventions (116) and smoking cessation counseling (87) . This is analogous to the concept of best processes needed when generalizing research to other populations, places, and times (68) . Understanding these essential factors and how the context for a proposed replication may differ from the original is critical. Often, constraints require some modification of the original intervention. In these situations there is an inherent tension between fidelity (maintaining the original program design) and reinvention (changes needed for replication or adoption in a new setting or for a different population) (9) .
Organizational Culture
EBPH often relies on strong advocates of the evidence or evidence champions, who are willing to challenge the status quo within an organization and promote new ways of making decisions. Governmental institutions, including public health agencies, are key users of EBPH, yet they are not known for their organizational or budgetary flexibility. These agencies are typically bound to rigid civil service and union-bargained requirements about how staff can be hired, remunerated, evaluated, and terminated, as well as how money can be spent. As an example, in Los Angeles County, the pay scale for nutritionists and health educators is so low that it is very difficult to attract even entrylevel individuals. Once hired by the county, they are often attracted to higher-paying administrative positions that do not use their primary expertise.
An organizational climate that supports changes is required for innovation (148) . Rigid personnel systems often make it difficult to effectively implement new programs and keep up with rapidly evolving technology. For example, in many health agencies, there are no suitable job classifications for a health economist or for a Web designer, making it virtually impossible to hire at competitive salaries. Relatively secure employment and attractive rewards for longterm service (e.g., pensions, other retirement benefits) also tend to attract individuals who value job security more than the excitement of new ideas and approaches. Within a hierarchical bureaucracy, few incentives exist to press superiors for changes in programs or approaches even when the evidence is compelling. This self-selecting candidate pool and stable employment environment often result in the attitude that the key to a successful career is to stay under the radar to avoid possible negative performance evaluations or jeopardize advancement opportunities. In short, unlike in some privatesector organizations that encourage risk taking and provide substantial monetary rewards for success, most public-sector organizations have a culture that discourages out of the box thinking and entrepreneurship (42) .
The tendency to continue doing what has been done in the past is a powerful impediment to change. In many bureaucracies, when change occurs, it is usually in small incremental steps (130) . Continuing past practices requires less effort than working through all the implications of a different approach based on newer evidence. Public health agency staff who propose new policies or programs can encounter opposition from colleagues who may feel threatened by the unfamiliar or from supervisors who feel a challenge to their authority to decide on program directions.
Leadership
The attitude toward EBPH among agency leadership is important because it helps to determine the organizational culture and use of finite resources. In a survey of 152 city and county health departments in the United States, one of the main predictors of strong public health system performance was the attention of organizational leadership to the science base, quality, and performance (143) . However, even public health leaders who understand and embrace EBPH have challenges in choosing and implementing innovative approaches. How should they choose priority opportunities for programs and policies among all those recommended based on evidence reviews? As in clinical medicine (102) , there are more recommendations than are practical for any department to introduce. Which criteria should leaders consider when selecting among options? Some worthy considerations include population-attributable disease/illness burden, preventable fraction, relative cost-effectiveness, skills of key staff, prior experience with other approaches, opportunities for leverage through partnerships with other stakeholders, and consistency with an agency's strategic plan, goals, and objectives.
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Political Challenges
Having good scientific evidence is often insufficient to convince policy makers (e.g., Congress, state governors, boards of county supervisors, city councils) to initiate changes based on EBPH (39, 40) . Researchers rely on experimental and observational studies to test specific hypotheses in a deliberate and systematic way (94, 97) , and their influence derives from having specialized knowledge. However, policy making happens quickly and is built on generalized knowledge and demands from stakeholders (10, 40) . Policy makers have to sell, argue, advocate, and get reelected in light of their available political capital (26). The evidence for a particular action does not necessarily lead to policy change (3, 147) . Public health agencies often face obstacles from other stakeholders in proposing or implementing new evidence-based practices.
Programmatic and policy changes often result in winners and losers who can be at odds in the EBPH process (1) . A contractor who financially supports an elected decision maker may have more clout than the agency, regardless of its merits. Public health agencies, because of their mission to improve the population's health, often seek to advance measures that expand the power and reach of government, raising objections from those who want less government. For example, in the debates surrounding public smoking ban proposals, public health agencies were forced to combat arguments that the smoking bans were simply a way for the government to limit personal freedoms. Overcoming this resistance often requires that public health leaders create coalitions of partners that extend well beyond public health.
The prevailing political ideology may be contrary to what science recommends, such as for water fluoridation or needle exchange programs. In other cases, those without a background in scientific methods may be skeptical that a systematic review process yields a better idea of what to do about a problem and may simply follow advice of a trusted individual, even when the trusted advice contradicts the best available evidence (98) . Lack of skill in forming coalitions of partners who support a particular EBPH intervention can also reduce the likelihood of convincing policy makers to act.
Public health leaders occasionally encounter situations in which the political will to implement a particular intervention exists before there is evidence to support it. A prime example is the Drug Abuse Resistance Education (D.A.R.E.) program, which is the most widely used school-based drug use prevention program in the United States, reaching more than 70% of elementary school children (52) 
Funding Challenges
Another challenge to implementing EBPH is the need to adhere to the requirements of the funding agencies. Most public health funding at all levels of government is categorical and restricted with respect to how the money may be spent. This was described over a decade ago as "hardening of the categories" (170) and limits the flexible use of funds to implement new evidence-based programs. Public health leaders are beginning to recognize the benefits to program integration and have articulated principles to enhance integration efforts (149) . In addition, appropriating legislation or voter initiatives may contain explicit language about restrictions, which is in turn often influenced by key stakeholders. For example, in California, no more than 20% of funding coming from voter-initiated Proposition 99 can be used for antitobacco education in schools and communities (15). We are not aware of any legislation or executive branch guidance that limits expenditures to evidence-based recommendations or that requires that these expenditures be used whenever available. However, more governmental agencies appear to be referencing the best sources of evidence-based recommendations, including the Community Guide (171) , as important inputs into the state and local planning processes (21).
Workforce Training Needs and Approaches
Strengthening EBPH competencies needs to take into account the diverse education and training backgrounds of the workforce. The emphasis on principles of EBPH is not uniformly taught in all the disciplines represented in the public health workforce. For example, a public health nurse is likely to have had less training than an epidemiologist in how to locate the most current evidence and interpret alternatives. A recently graduated health educator with an MPH is more likely to have gained an understanding of the importance of EBPH than an environmental health specialist holding a bachelor's degree. Probably fewer than 50% of public health workers have any formal training in a public health discipline such as epidemiology or health education (166) . Even fewer of these professionals have formal graduate training from a school of public health or other public health program. Currently, it appears that few public health departments have made continuing education about EBPH mandatory.
Although the formal concept of EBPH is relatively new, the underlying skills are not. For example, reviewing the scientific literature for evidence or evaluating a program intervention are skills often taught in graduate programs in public health or other academic disciplines and are building blocks of public health practice. The most commonly applied framework in EBPH is probably that of Brownson and colleagues (Figure 4) , which uses a seven-stage process (19, 22, 51) . The process used in applying this framework is nonlinear and entails numerous Training approach for evidence-based public health (19, 22 iterations (165) . Competencies for more effective public health practice are becoming clearer (12, 13, 59) . For example, to carry out the EBPH process, the skills needed to make evidence-based decisions require a specific set of competencies (Table 6 ).
To address these and similar competencies, EBPH training programs have been developed in the United States for public health professionals in state health agencies (6, 51) , local health departments, and community-based organizations (105, 106) , and similar programs have been developed in other countries (22, 129, 133) . Some programs show evidence of effectiveness (51, 106) . The most common format uses didactic sessions, computer labs, and scenario-based exercises taught by a faculty team with expertise in EBPH. The reach of these training programs can be increased by emphasizing a train-the-trainer approach (22) . Other formats have been used including Internet-based self-study (101, 105) , CDROMs (20) , distance and distributed learning networks, and targeted technical assistance. Training programs may have greater impact when delivered by change agents, who are perceived as experts yet share common characteristics and goals with trainees (137) . A commitment from leadership and staff to life-long learning is also an essential ingredient for success in training (38) .
Implementation of training to address EBPH competencies should take into account principles of adult learning. These issues were recently articulated by Bryan and colleagues (27) , who highlighted the need to (a) know why the audience is learning; (b) tap into an underlying motivation to learn by the need to solve problems; (c) respect and build on previous experience; (d ) design learning approaches that match the background and diversity of recipients; and (e) actively involve the audience in the learning process.
Cultural and Geographic Differences
The tenets of EBPH have largely been developed in a western, European-American context (111, 113) . The conceptual approach arises from the epistemological underpinnings of logical positivism (156) , which finds meaning through rigorous observation and measurement. This is reflected in a professional preference among clinicians for research designs such as the randomized controlled trial. In addition, most studies in the EBPH literature are academic-based research, usually with external funding for well-established investigators. In contrast, in developing (110) countries and in impoverished areas of developed countries, the evidence base for how best to address common public health problems is often limited, even though the scope of the problem may be enormous. Cavill compared evidence-based interventions across countries, showing that much of the evidence base in several areas is limited to empirical observations (33) . Even in more developed countries (including the United States), information published in peer-reviewed journals or data available through Web sites and official organizations may not adequately represent all populations of interest.
THE FUTURE
The United States spends nearly $30 billion annually on health-related research (126) . A small portion of these expenditures is dedicated to research relevant to the practice of public health. Nonetheless, evidence for addressing a number of priority public health problems now exists. Unfortunately, the translation from research to clinical or community applications often occurs only after a delay of many years (8, 19, 91) . Accelerating the production of new evidence and the adoption of evidence-based interventions to protect and improve health requires several actions.
Expanding the Evidence Base
The growing literature on the effectiveness of preventive interventions in clinical and community settings (2, 171) does not provide equal coverage of health problems. For example, the evidence base on how to increase immunization 3. Community assessment C B Understand how to define the health issue according to the needs and assets of the population/community of interest.
4. Partnerships at multilevels P/C B Understand the importance of identifying and developing partnerships to address the issue with evidence-based strategies at multiple levels.
5. Development of a concise statement of the issue EBP B Understand the importance of developing a concise statement of the issue to build support for it.
6. Grant writing need T/T B Recognize the importance of grant-writing skills including the steps involved in the application process.
7. Literature searching EBP B Understand the process for searching the scientific literature and summarizing search-derived information on the health issue.
8. Leadership and evidence L B Recognize the importance of strong leadership from public health professionals regarding the need and importance of evidence-based public health interventions.
9. Role of behavioral science theory T/T B Understand the role of behavioral science theory in designing, implementing, and evaluating interventions.
10. Leadership at all levels L B Understand the importance of commitment from all levels of public health leadership to increase the use of evidence-based interventions.
11. Evaluation in plain English EV I Recognize the importance of translating the impacts of programs or policies in language that can be understood by communities, practice sectors, and policy makers.
12. Leadership and change L I Recognize the importance of effective leadership from public health professionals when making decisions in the midst of ever-changing environments.
13. Translating evidence-based interventions EBP I Recognize the importance of translating evidence-based interventions to unique real-world settings.
14. Quantifying the issue T/T I Understand the importance of descriptive epidemiology (concepts of person, place, time) in quantifying the public health issue.
15. Developing an action plan for program or policy EBP I Understand the importance of developing a plan of action that describes how the goals and objectives will be achieved, which resources are required, and how responsibility of achieving objectives will be assigned.
16. Prioritizing health issues EBP I Understand how to choose and implement appropriate criteria and processes for prioritizing program and policy options.
17. Qualitative evaluation EV I Recognize the value of qualitative evaluation approaches including the steps involved in conducting qualitative evaluations.
18. Collaborative partnerships P/C I Understand the importance of collaborative partnerships between researchers and practitioners when designing, implementing, and evaluating evidence-based programs and policies.
19. Non-traditional partnerships P/C I Understand the importance of traditional partnerships as well as those that have been considered nontraditional such as those with planners, departments of transportation, and others.
20. Systematic reviews T/T I Understand the rationale, uses, and usefulness of systematic reviews that document effective interventions.
(Continued ) 
Overcoming Barriers to Dissemination and Implementation
More knowledge is needed on effective mechanisms to translate evidence-based practice to public health settings. Several important questions deserve answers:
Why have some types of evidence languished while others have been quickly adopted?
Which D&I strategies appear to be most cost-effective?
How can funding agencies accelerate the replication and adaptation of evidencebased interventions in a variety of settings and populations? Which specific processes best integrate community health assessment and improvement activities into health system planning efforts? How can we harness new tools, such as the Internet, to improve intervention effectiveness and dissemination? Which changes in organizational culture that promote innovation and adoption of EBPH are feasible? How can we increase attention on external validity in the production and systematic reviews of evidence?
Engaging Leadership
As noted earlier, leadership is essential to promote adoption of EBPH as a core part of public health practice (143) . This includes an expectation that decisions will be made on the basis of the best science, the needs of the target population, and what will work locally. In some cases, additional funding may be required; however, in many circumstances, not having the will to change (rather than dollars) is the major impediment. Use of EBPH should be incorporated as part of performance reviews for key public health personnel and as part of explicit goals and objectives for all program directors.
Expanding Training Opportunities
More practitioner-focused training is needed on the rationale for EBPH: how to select interventions, how to adapt them to particular circumstances, and how to monitor their implementation. The Task Force on Workforce Development has recommended that the essential public health services (35) be used as a framework to build the basic cross-cutting and technical competencies required to address public health problems. As outlined in this article, we would supplement this recommendation by including an EBPH framework and competencies (18, 19) . Because many of the health issues needing urgent attention in local communities will require the involvement of other organizations (e.g., nonprofit groups, hospitals, employers), their participation in training efforts is essential.
Enhancing Accountability for Public Expenditures
Public funds should be targeted to support evidence-based strategies. Grants made by public health agencies to outside organizations should contain language explicitly requiring use of such strategies, when they exist, to justify expenditure of funds. Although the science base for many topics is still evolving, it is irresponsible not to use existing evidence when designing and implementing proven public health interventions. Evaluations of such efforts can thus contribute to a better understanding of what works in different settings. At the same time, the adoption of EBPH by the public health system as a whole and its impact on the community's health should be tracked. A central criterion in the accreditation of public health departments, soon to be implemented (162) , must be the use of best evidence in every effort to improve health and health equity.
Understanding How to Use EBPH Better to Address Disparities
To what degrees do specific evidence-based approaches reduce disparities while improving overall current and/or future health? For many interventions, there is not a clear answer to this question. Despite the Healthy People 2010 goal of eliminating health disparities, recent data show large and growing differences in disease burden and health outcomes between high-and low-income groups (54) . Most of the existing intervention research has been conducted among higher-income populations, and programs focusing on eliminating health disparities have often been short-lived (146) . Yet, in both developed and developing countries, poverty is strongly correlated with poor health outcomes (155) . When enough evidence exists, systematic reviews should focus specifically on interventions that show promise in eliminating health disparities (103, 135) . Policy interventions hold the potential to influence health determinants more broadly and could significantly reduce the growing disparities across a wide range of health problems (24) .
CONCLUSION
The successful implementation of EBPH in public health practice is both a science and an art. The science is built on epidemiologic, behavioral, and policy research showing the size and scope of a public health problem and which interventions are likely to be effective in addressing the problem. The art of decision making often involves knowing which information is important to a particular stakeholder at the right time. Unlike solving a math problem, significant decisions in public health must balance science and art because rational, evidence-based decision making often involves choosing one alternative from among a set of rational choices. By applying the concepts of EBPH outlined in this article, decision making and, ultimately, public health practice can be improved.
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